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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
5 basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
10 international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 

subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-12 are rejected under 35 U.S.C. 102(e) as being highly anticipated by Wang et 

15 al. (U.S. Patent No. 6,549,045 Bl) (hereinafter referred to as Wang). 

As to claim 1, Wang discloses a delay equalizer (clock channel 20) for balancing clock 
signals in a clock tree (Wang discloses a clock system wherein said system provides multiple 
clocks with low skew and proper alignment; column 2, lines 5-15 and column 4, lines 17-21), 
comprising: a register (flip-flop 110) operable to: receive (as shown in figured) a divided input 

20 clock signal (105) (Wang discloses the flip-flop [110] receiving M-bit clock signals provided 

from a bit string within a shift register [100] thus producing a divided frequency; column 2, lines 
35-43 and column 4, lines 40-58 and column 5, lines 52-63 and column 6, lines 40-44); receive 
(as shown in figure 2) a non-divided input clock signal (Wang discloses the flip-flop [110] 
receiving an undivided input clock signal [50] to drive the flip-flop; column 4, lines 40-58); and 

25 generate a first output clock signal (115) based on the received divided input clock signal (105) 
and the received non-divided input clock signal (50), the first output clock signal being 
associated with a first delay (Wang discloses the flip-flop [110] receiving signals 50 and 105 
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through a delay [D-type] flip-flop and thus producing a delayed output signal [115] that is 
delayed secondary to the propagation of the signals through the flip-flop; column 4, lines 47-58 
and column 5, lines 19-23); a delay line (delay circuit 120) operable to: receive (as shown in' 
figure 2) the non-divided input clock signal (50) (column 4, lines 63-67); delay the non-divided 
5 input clock signal for a time substantially equivalent to the first delay associated with the first 
output clock signal (Wang discloses the signals produced by 1 10 and 120 [signals 1 15 and 125] 
being matched and therefore having equal delays; column 5, lines 14-30); and generate a second 
output clock signal (125) being associated with a second delay substantially equal to the first 
delay of the first output signal (column 4, lines 63-67 and column 5, lines 14-30); and a 

10 multiplexer (multiplexer circuit 130) operable to: receive (as shown in figure 2) the first output 
clock signal (115) and the second output clock signal (125) (column 5, lines 1-3); receive (as 
shown in figure 2) a select control signal (MUXADR signal) indicating which of the first output 
clock signal or the second output clock signal to select (column 5, lines 4-13); select either the 
. received first output clock signal (1 15) or the second output clock signal (125) based on the 

15 select control signal (column 5, lines 4-13); and generate the selected first output clock signal 
(1 1 5) or second output clock signal (125) as a substantially balanced third output clock signal 
(output 135) (Wang discloses the output signal from the multiplexer [130] being a matched 
signal since the inputs to the multiplexer are matched and therefore balanced; column 5, lines 1-7 
and column 5, lines 19-30 and column 8, line 53 thru column 9 3 line 13). 

20 As to claim 2, Wang discloses the delay equalizer wherein: the divided clock in signal 

being associated with a functional mode (channel) of a device (10) comprising the delay 
equalizer (Wang discloses clock output signals being selectable parameters within the circuit 
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utilizing the divided/undivided clock balancing scheme; column 4, lines 7-39); and the select 
control signal (MUXADR) received by the multiplexer (130) comprises a divided/non-divided 
select control signal (column 5, lines 4-13); the delay equalizer (20) is operable to substantially 
balance the input clock signal between one or more functional modes of the device (Wang 
5 discloses all of the possible output paths being matched with minimal skew and therefore 
balanced; column 4, lines 33-39). 

As to claim 3, Wang discloses the delay equalizer wherein the delay equalizer is 
implemented at the output of existing clock dividing and selection logic (Wang discloses the 
divided/undivided clock signals being drive by an input clock [50] and clock selection bits [40-1 

10 thru 40-N] inputs at the circuit [10]; column 4, lines 7-32). 

As to claim 4, Wang discloses the delay equalizer wherein the delay equalizer is 
implemented within existing clock dividing and selection logic, the clock dividing and selection 
logic being redesigned to include the delay equalizer (As is known in the art, cascading clock 
division schemes can be selected in a clock tree synthesis method to balance the clocks within an 

15 entire system that are needed for different devices; column 1, line 26 thru column 2, line 2). 

As to claim 5, Wang discloses the delay equalizer wherein the delay equalizer is 
associated with a clock-gating cell and is operable to provide the substantially balanced third 
output clock signal to the clock-gating cell as an input clock signal to the clock-gating cell such 
that an output clock signal generated by the clock-gating cell is substantially balanced (As is 

20 known in the art, a clock tree synthesis tool can be applied to balance all the clocks throughout 
the system and therefore necessitates clock gates to select a desired clock, whether divided or 
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undivided, dependent on control signals used by said synthesizers; column 1, line 26 thru column 
2, line 2). 

As to claim 6, Wang discloses the delay equalizer wherein: the register comprises a flip- 
flop register (110) (column 4, lines 40-44); and the delay line (120) comprises one or more 

'5 buffers for delaying the non-divided clock signal (Wang discloses the delay circuit in comprising 
inverter buffers [305, 310, 330 and 335]; column 8, lines 53-63). 

As to claim 7, Wang discloses a method for balancing clock signals in a node (channel) • 
of a clock tree (column 2, lines 5-34), comprising: receiving a divided input clock signal (via 
signal 105 from shift register 100) at a register (flip-flop 110) (Wang discloses the flip-flop [110] 

10 receiving M-bit clock signals provided from a bit string within a shift register [100] thus 

producing a divided frequency; column 2, lines 35-43 and column 4, lines 40-58 and column 5, 
lines 52-63 and column 6, lines 40-44); receiving a non-divided input clock signal (via signal 50) 
at the register (flip-flop 1 10) (Wang discloses the flip-flop [110] receiving an undivided input 
clock signal [50] to drive the flip-flop; column 4, lines 40-58); generating at the register (via 

1 5 signal 1 1 5) a first output clock signal based on the received divided input clock signal (1 05) and 
the received non-divided input clock signal (50), the first output clock signal (115) being 
associated with a first delay (Wang discloses the flip-flop [110] receiving signals 50 and 105 
through a delay [D-type] flip-flop and thus producing a delayed output signal [115] that is 
delayed secondary to the propagation of the signals through the flip-flop; column 4, lines 47-58 < 

20 and column 5, lines 19-23); receiving the non-divided input clock signal (50) at a delay line 

(delay circuit 120) (column 4, lines 63-67); delaying at the delay line the non-divided input clock 
signal for a time substantially equivalent to the first delay associated with the first output clock 
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signal (Wang discloses the signals produced by 1 10 and 120 [signals 115 and 125] being 
matched and therefore having equal delays; column 5, lines 14-30); generating at the delay line 
(120) a second output clock signal (120) being associated with a second delay substantially equal 
to the first delay of the first output signal (Wang discloses the signals produced by 1 10 and 120 
5 [signals 115 and 125] being matched and therefore having equal delays; column 5, lines 14-30); 
receiving at a multiplexer (130) the first output clock signal (via signal 1 15) and the second 
output clock signal (via signal 125) (column 5, lines 1-3); receiving at the multiplexer a select 
control signal (MUXADR signal) indicating which of the first output clock signal or the second 
output clock signal to select (column 5, lines 4-13); selecting at the multiplexer either the 

10 received first output clock signal (1 15) or the second output clock signal (125) based on the 

select control signal (MUXADR signal) (column 5, lines 4-13); and generating the selected first 
output clock signal (1 15) or second output clock signal (125) as a substantially balanced third 
output clock signal (output 135) (Wang discloses the output signal from the multiplexer [130] 
being a matched signal since the inputs to the multiplexer are matched and therefore balanced; 

15 column 5, lines 1-7 and column 5, lines 19-30 and column 8, line 53 thru column 9, line 13). 

As to claim 8, Wang discloses the method wherein: the divided clock in signal being 
associated with a functional mode (channel) of a device (10) comprising the delay equalizer 
(Wang discloses clock output signals being selectable parameters within the circuit utilizing the 
divided/undivided clock balancing scheme; column 4, lines 7-39); and the select control signal 

20 (MUXADR) received by the multiplexer (130) comprises a divided/non-divided select control 
signal (column 5, lines 4-13); the method substantially balancing the input clock signal between 
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one or more functional modes of the device (Wang discloses all of the possible output paths 
being matched with minimal skew and therefore balanced; column 4, lines 33-39). 

As to claim 9, Wang discloses the method wherein the method is performed on the output 
of existing clock dividing and selection logic (Wang discloses the divided/undivided clock 
5 signals being drive by an input clock [50] and clock selection bits [40-1 thru 40-N] inputs at the 
circuit [10]; column 4, lines 7-32). 

As to claim 10, Wang discloses the method wherein the method is integrated into existing 
clock dividing and selection logic, the clock dividing and selection logic having been redesigned 
for implementing the method (As is known in the art, cascading clock division schemes can be. 
10 selected in a clock tree synthesis method to balance the clocks within an entire system that are 
needed for different devices; column 1, line 26 thru column 2, line 2). 

As to claim 1 1, Wang discloses the method further comprising providing the substantially 
balanced third output clock signal to a clock-gating cell as an input clock signal to the clock- 
gating cell such that an output clock signal generated by the clock-gating cell is substantially 
1 5 balanced (As is known in the art, a clock tree synthesis tool can be applied to balance all the 
clocks throughout the system and therefore necessitates clock gates to select a desired clock, 
whether divided or undivided, dependent on control signals used by said synthesizers; column 1, 
line 26 thru column 2, line 2). 

As to claim 12, Wang discloses the method wherein: the register comprises a flip-flop 
20 register (110) (column 4, lines 40-44); and the delay line comprises one or more buffers for 
delaying the non-divided clock signal (Wang discloses the delay circuit in comprising inverter 
buffers [305, 310, 330 and 335]; column 8, lines 53-63). 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

5 (a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10 

Claims 13-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chang et al. 
(U.S. Patent Publication No. 2003/0135836 Al) (hereinafter referred to as Chang) in view of 
Wang et al. (U.S. Patent No. 6,549,045 Bl) (hereinafter referred to as Wang). 

As to claim 13, Chang discloses a method for balancing one or more clock signals in a 

1 5 clock tree (38 of figure 8) having a multi-mode (multiple levels) clock distribution (paragraphs 
19 and 20), comprising: associating a first delay equalizer (adding buffers 48 and 49 to delay 
signals) with at least one of a plurality of clock-gating cells (gates 50-52 or any number thereof) 
arranged in one or more levels in the clock tree, the first delay equalizer operable to provide a 
balanced input clock signal to the clock-gating cell (Chang also discloses the clock tree synthesis 

20 [CTS] tool balancing the tree and subtrees dependent on the clock tree's specific gating scheme; 
paragraphs 36-39 and 42-43) such that an output clock signal generated by the clock-gating cell 
is substantially balanced (Chang discloses a gated clock tree system [38] which is capable of 
comprising any number of gates [50-52] to distribute balanced clock signals to respective 
subtrees and sinks [40-47] to deliver balanced clock signals; paragraphs 36-39); extracting a 

25 common clock distribution topology (path) from the clock tree, the topology accounting for 

substantially all of modes (low levels and high levels) paths of the topology (Chang discloses a 
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clock tree synthesis [hereinafter referred to as CTS] tool extracts [synthesizes] all lower level 
trees and works upward in the tree hierarchy until the entire clock tree is balanced; paragraph 
39); determining one or more clock paths (subtrees) to be balanced, each comprising a multi- 
mode dependant clock path (Chang discloses determining which subtree paths need to be re- 
5 evaluated in order to properly balance the entire tree; paragraphs 43); analyzing any local clock 
paths that were left out of the common clock distribution topology (Chang discloses creating new 
endpoints in the clock subtree structures to properly evaluate and determine a balanced subtree 
by inserting new buffers to balance the delays; if the subtree is not balanced, a new endpoint is 
determined thus re-evaluated thus discovering new subtree branches that were left out of the 

10 evaluation process before; paragraphs 44-45); developing a local balancing strategy (subtree 
synthesis) for the local clock paths that were left out of the common clock distribution topology 
to determine one or more constraints for substantially balancing the local clock paths (Chang 
discloses balancing the lower subtrees and combining [synthesizing] all of the subtrees using two 
techniques [zero-skew algorithm and subtree compression process] and re-evaluating until all 

15 subtrees are balanced; paragraphs 52-54); combining (synthesizing) the local balancing strategy 
(subtree analysis) with the common clock distribution (starting at the lower levels and working 
upward to all levels of the tree) to form a clock tree synthesis constraint to substantially balance 
the common clock distribution topology and the local clock paths in a substantially automatic 
process (Chang discloses balancing all levels of the tree using the CTS algorithm that 

20 automatically loops through a balancing/synthesizing process until the entire tree is synthesized; 
paragraphs 47-50). 
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Chang fails to disclose associating a second delay equalizer with each of one or more 
clock-dividing and selection modules in the clock tree, the second delay equalizer operable to 
substantially balance the one or more clock signals between one or more functional modes until 
the entire clock tree is balanced to include the clock-dividing paths of the modes. 
5 Wang teaches a clock distribution system (200) comprising one or more second delay 

equalizers (220-1 and 220-2 or more as depicted in figure 1 via clock channels 40-1 thru 40-N; 
column 4, lines 17-21) each associated with each of one or more clock-dividing (in combination 
with flip-flops [110-1 and 110-2] and shift registers [100-1 and 110-2]; column 5 5 lines 52-63 
and column 6 5 lines 40-44) and selection modules (multiplexers 130-1 and 130-2) in the clock 

1 0 system, each second delay equalizer operable to substantially balance the one or more clock 
signals (Wang discloses the output signal from the multiplexers [130] being a matched signal 
since the inputs to the. multiplexer are matched and therefore balanced; column 5, lines 1-7 and 
column 5, lines 19-30 and column 8, line 53 thru column 9, line 13). Wang also has the added 
feature of delivering an unbalanced divided signal from the shift registers (100 via signal 105) 

15 that has a phase difference of 14 cycle if desired (column 6, lines 40-52). 

It would have been obvious to one of ordinary skill of the art having the teachings of 
Chang and Wang at the time the invention was made, to modify the gated clock tree of Chang to 
include balanced frequency divided clock signals from delay elements as taught by Wang such 
that balanced frequency divided signals are delivered between one or more functional modes as 

20 done so with delayed clock signals of the clock tree and including said divided clock paths 

within the clock balancing and synthesizing methods. One of ordinary skill in the art would be 
motivated to make this combination of including balanced frequency divided clock signals 
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between multiple levels and including these divided clocks within the clock balancing and 
synthesizing methods in view of the teachings of Wang, as doing so would give the added 
benefit of delivering an unbalanced divided signal from the shift registers (100 via signal 105) 
that has a phase difference of Vi cycle if desired (column 6, lines 40-52). 
5 As to claim 14, Chang discloses the method wherein determining the one or more clock 

paths to be balanced comprises: determining an impact that balancing a particular clock path 
(subtree) would have on overall clock tree balance and performance of a device associated with 
the clock tree (Chang discloses the CTS tool determining how a low level subtrees that have 
been balanced would affect the overall tree while synthesizing; paragraph 39); determining 

10 whether the determined impact of the particular clock path exceeds a predetermined impact 

(Chang discloses the CTS tool determining if a particular path [subtree] exceeds a predetermined 
impact [path delays varying widely]; paragraph 45); and if it is determined that the determined 
impact of balancing the particular clock path exceeds the predetermined impact, determining that 
the particular clock path should be balanced (Chang discloses the CTS tool repeating the process 

1 5 until a subtree is balanced; paragraph 45). 

As to claim 15, Chang discloses the method wherein determining an impact that 
balancing the particular clock path would have on the overall clock tree comprises: determining 
whether the particular clock path operates asynchronously to other portions of the clock tree 
(jChang discloses the clocked devices processing the data can be comprised of registers and flip- 

20 flops, as is known in the art, can be synchronous or asynchronous which therefore would 
necessitate evaluation of asynchronous devices being present; paragraph 36); and if so, 
concluding that the impact of balancing the particular clock path does not exceed the 
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predetermined impact (Chang discloses the CTS tool ensuring all signals occur synchronously 
and therefore evaluating if said process has an impact on the timing; paragraph 36). 

As to claim 16, Chang discloses the method further comprising inserting one or more 
exclusive-NOR (XNOR) gates throughout the clock tree to balance one or more portions of the 
5 clock tree, each XNOR gate (Chang discloses the CTS tool inserting additional buffers, as is 
known in the art, can comprise XNOR gates; paragraph 37) operable to: receive an input clock 
signal on an input clock path (Chang discloses the clock paths within figure 8 comprising input 
clock signals into the buffers along the clock paths; paragraphs 36 and 37); receive a test mode 
signal on a test mode path (paragraph 14); and generate an output clock signal on an output clock 

1 0 path based on an XNOR operation, a delay from the input clock path to the output clock path 
being independent of a delay from the test mode path to the output clock path (Chang discloses 
buffers being added to alter delays for clock balancing wherein the gates are controlled to select 
the path, desired dependent on the synthesis process; paragraphs 41-45). 

As to claim 17, Chang discloses the method wherein when the test mode signal received 

1 5 on the test mode path asserts test mode, the output clock signal generated by the XNOR gate 
comprises a non-inverted output clock signal (Chang discloses ensuring all signals occur 
synchronously and therefore ensuring no signals are inverted; paragraphs 3-7 and 36). 

As to claim 18, Chang discloses a system for balancing one or more clock signals in a 
clock tree having a multi-mode (multiple levels) clock distribution (paragraphs 19 and 20), 

20 comprising: one or more first delay equalizers (buffers 48 and 49 to delay signals) each 
associated with at least one of a plurality of clock-gating cells (gates 50-52 or any number 
thereof) arranged in one or more levels (lower levels and upper levels) in the clock tree (38 in 
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figure 8), each first delay equalizer (buffers) operable to provide a balanced input clock signal to 
the clock-gating cell such that an output clock signal generated by the clock-gating cell is 
substantially balanced (Chang also discloses the clock tree synthesis [CTS] tool balancing the 
tree and subtrees dependent on the clock tree's specific gating scheme; paragraph 43) wherein 
5 the first equalizers substantially balance the one or more clock signals in the clock tree (Chang 
discloses a gated clock tree system [38] which is capable of comprising any number of gates [50- 
52] to distribute balanced clock signals to respective subtrees and sinks [40-47] to deliver 
balanced clock signals; paragraphs 36-39). 

Chang fails to disclose one or more second delay equalizers each associated with each of 
10 one or more clock-dividing and selection modules in the clock tree, each second delay equalizer 
operable to substantially balance the one or more clock signals between one or more functional 
modes wherein the second equalizers substantially balance the one or more clock signals in the 
clock tree. 

Wang teaches a clock distribution system (200) comprising one or more second delay 
15 equalizers (220-1 and 220-2 or more as depicted in figure 1 via clock channels 40-1 thru 40-N; 
column 4, lines 17-21) each associated with each of one or more clock-dividing (in combination 
with flip-flops [1 10-1 and 1 10-2] and shift registers [100-1 and 1 10-2]; column 5, lines 52-63 
and column 6, lines 40-44) and selection modules (multiplexers 130-1 and 130-2) in the clock 
system, each second delay equalizer operable to substantially balance the one or more clock ■ 
20 signals (Wang discloses the output signal from the multiplexers [130] being a matched signal 
since the inputs to the multiplexer are matched and therefore balanced; column 5, lines 1-7 and 
column 5, lines 19-30 and column 8, line 53 thru column 9, line 13). Wang also has the added 
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feature of delivering an unbalanced divided signal from the shift registers (100 via signal 105) 
that has a phase difference of X A cycle if desired (column 6, lines 40-52). 

It would have been obvious to one of ordinary skill of the art having the teachings of 
Chang and Wang at the time the invention was made, to modify the gated clock tree of Chang to 
5 include balanced frequency divided clock signals from delay elements as taught by Wang such 
that balanced frequency divided signals are delivered between one or more functional modes as 
done so with delayed clock signals of the clock tree of Chang. One of ordinary skill in the art 
would be motivated to make this combination of including balanced frequency divided clock 
signals between multiple levels in- view of the teachings of Wang, as doing so would give the 

10 added benefit of delivering an unbalanced divided signal from the shift registers (100 via signal 
105) that has a phase difference of 14 cycle if desired (column 6, lines 40-52). 

As to claim 19, Chang discloses the system further comprising one or more exclusive- 
NOR (XNOR) gates inserted throughout the clock tree (Chang discloses the CTS tool inserting 
additional buffers, as is known in the art, can comprise XNOR gates; paragraph 37) to balance 

1 5 one or more portions of the clock tree, each XNOR gate operable to: receive an input clock 

signal on an input clock path; receive a test mode signal on a test mode path (Chang discloses the 
clock paths within figure 8 comprising input clock signals into the buffers along the clock paths; 
paragraphs 36 and 37); and generate an output clock signal on an output clock path based on an 
XNOR operation, a delay from the input clock path to the output clock path being independent of 

20 a delay from the test mode path to the output clock path (Chang discloses buffers being added to 
alter delays for clock balancing wherein the gates are controlled to select the path desired 
dependent on the synthesis process; paragraphs 41-45). 
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As to claim 20, Chang discloses the system wherein when the test mode signal received 
on the test mode path asserts test mode, the output clock signal generated by the XNOR gate 
comprises a non-inverted output clock signal (Chang discloses ensuring all signals occur 
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synchronously and therefore ensuring no signals are inverted; paragraphs 3-7 and 36). 
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Conclusion 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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